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XPOHHKA 


yjlK 576.895 

TPH^UATb JIET 3JIEKTPOHHO-MHKPOCKOnHHECKHX 
HCCJIE^OBAHHH B 300JI0rHH H IIAPA3HTOJIOrHH 
B 300JI0rHHECK0M HHCTHTYTE PAH 

© A. B. HlaTpoe 

B CTaTte KpaTKO paccMOTpeHa mctopmh ajieKTpOHHOH mhkpockoiihh b 3oojiorMHecKOM 
MHCTMTyTe PAH (3HH) c Havana 70-x tojxob XX Beica, a Taioxe OTMeneHbi ycnexn coTpynHH- 
kob 3HH b H 3yHeHHH napa3MTMHecKMx m MHornx npyrax rpynn xhbothmx, nocTHrHyrbie k 
HacTonmeMy BpeMeHH. 


npomjio nyTb 6onee TpnnuaTH neT c Han ana SKcnnyaTauMM oneKTpoHHbix mh- 
KpocKonoB b 3oojiorHHecKOM HHCTHTyTe PAH Ha py6exe 60-x h 70-x toziob XX Be- 
Ka. K TOMy BpeMeHH ojieKTpoHHan MHKpocKonHH nocTHrna 3HaHHTejibHbix pe3ynb- 
TaTOB BO MHOTHX OKCnepHMCHTaJIbHblX H OnHCaTeJIbHbIX oOnaCTHX 6HOJIOTHH, no- 
3T0My OCTpO BCTan Bonpoc O npHMeHeHHH SJieKTpOHHblX MHKpOCKOnOB yxe 
HenocpencTBeHHO zuih uenen 300JiorHH, a hmchho b mopcJdojiothh h CHCTeMaTHKe 
XHBOTHbIX, KaK napa3HTHHeCKHX, TaK H Henapa3HTHHeCKHX. 300JI0rHHeCKHH HH- 
CTHTyT PAH, HBJiHHCb BenymHM ueHTpoM b pa3pa6oTKe npo6jieM CHCTeMaTHKH 
H 3BOJ1IOUHH XHBOTHOrO MHpa, He MOr OCTaTbCH B CTOpOHe OT HOBOrO nporpeccHB- 
Horo Merana HccnenoBaHHH. fla h rae, KaK He b 3oojiorHnecKOM HHCTHTyTe, Han- 
nexano pa3pa6aTbiBaTb Bonpocbi tohkoh mop^ojiothh h nnarHOCTHKH xhbothmx 

OpraHH3MOB. 

llpe^Kne hqm ocTaHOBHTbcn Ha ycnexax 3oojiorHHecKoro HHCTHTyTa b o6jiacra 

3JieKTp0HH0H MHKpOCKOnHH, OUCHHM KOpOTKO HCTOpHIO 3T0T0 MeTO^a H eTO 3Ha- 

neHHe b 6hojiothh. 

Co BpeMeHH pa3pa6oTKH Teopnn ojicktpohhoh mhkpockoithh b 20—30-x ronax 
XX BeKa H BHenpeHHfl OJieKTpOHHbIX MHKpOCKOnOB B npaKTHKy 6HOJTOTHHeCKHX 
HccnenoBaHHH, hto b mnpoKOM MaciiiTa6e npoH30uuio yxe b nocjieBoeHHbie ronbi 
(XenaeHpaHx, 1966), npHMeHeHHe ojicktpohhoto MHKpocKona npoH3Beno non- 
jiHHHyio peBOJiiouHio b HayKe, naB tojihok k H3yneHHK) CTpyKTypHOH opraHH3auHH 
XHBOTHbIX H paCTHTeJIbHbIX OpraHH3MOB Ha KJieTOHHOM H CyOKJieTOHHbIX ypOBHHX. 
3 to onpenejineTcn TeM oScTOHTejibCTBOM, hto npenenbHoe pa3pemeHHe coBpeMeH- 
HblX 3JieKTpOHHbIX MHKpOCKOnOB (0.15—0.2 HM) Ha HeCKOJlbKO nOpHAKOB npeBOC- 
xoziht pa3peuiaiomyK) enoco6HOCTb jho6oto CBeTOonraHecKoro MHKpocKona (0.1— 
0.2 mkm), b tom HHcne KOH(J)OKajibHoro, aKTHBHo Hcnojib3yiomerocH b nocnezmee 
BpeMH b OKcnepHMeHTajibHOH 6 hojiothh. K 60-m ronaM, Koraa OKOHHaTenbHO ycTa- 
HOBHJiaCb MeTOnHKa (jDHKCaUHH H 33J1HBKH 06pa3U0B TKaHeH, n03BOJIHK)maH coxpa- 
HHTb 6ojibuiHHCTBO BHyTpHKJieTOHHbix MeM6paHHbix CTpyKTyp h nojiynaTb yJlbTpa- 
TOHKHe TKaHeBbie cpe3bi, ojieKTpoHHan MHKpocKonHH npoHHO 3aBoeBana mccto 
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b npaKTHKe dHOjiorHHecKHX hhcthtytob h jiadopaTopnH. Ha 3th xce ro^bi npnxo- 
ZtHTCH BHe^peHHe B npaKTHKy HCCJie£OBaHHH CKaHHpyiOmeM 3JieKTp0HH0H MHKpO- 
CKonHH, H3yHaiomeM noBepxHOCTHbie CTpyKTypbi o6pa3uoB (Preston, 1958; Woods, 
Turner, 1972, h ^p.). 

SjieKTpoHHbie MHKpocKonbi jinn 3oojiorHnecKoro HHCTHTyra PAH dbuiH npn- 
odpeTeHbi b Hanane 70-x tojxob. B 1971 r. 6bui ycTaHOBjieH npocBenHBaiomHH (hjih 
TpaHCMHCCHBHbiM) 3JieKTpoHHbiH MHKpocKon (TEM) Tesla BS-613 nemcKoro npo- 
HBBO^CTBa, a b 1972 r. — CKaHHpyiomHH 3JieKTpoHHbiH MHKpocKon (SEM) 
Stereoscan 2A aHDiHHCKOH (JwpMbi Cambridge Instrument Company. B 3to xce Bpe¬ 
MH 6bum npnodpeTeHbi 2 yjibTpaMHKpoTOMa mBe^CKon (jmpMbi LKB jxim npnro- 
TOBjieHHH yjibTpaTOHKHX cpe30B h ^pyroe oSopyaoBamie. OnpMbi-nocTaBmHKH 
b to BpeMH npoBOOTJin HHCTpyKTaxc h odyneHne coTpy^HHKOB Ha coBepmeHHO ho- 
boh totjxb TexHHKe, no3TOMy HayHHbin h TexHHHecKHH nepcoHan onepaTHBHO npn- 
odpeTan npaKTHnecKHe HaBbiKH. B 1978 r. noHBHjicn hobmh Tesla BS-500, a 3aTeM 
eme ooth TaKon xe MHKpocKon. B cepezuiHe 80-x tojxob 6bui npnodpeTeH nnoH- 
ckhh SEM Hitachi S-570, a b 1999 r. — hcmcukhh TEM LEO-900. B 1991 r. no jx- 
paa^ejieHHH HHCTHTyra H3 ByzmnncKoro xpaMa nepeexann b 3naHne Ha Ahtjihh- 
ckom np., 32 (dbiBinee 3£aHHe HHCTHTyra unTOJiornH PAH), me b HacTonmee Bpe¬ 
MH H HaXO^HTCH 3JieKTpOHHbie MHKpOCKOnbI. TaKHM 06pa30M, B 300JI0rHHeCK0M 
HHCTHTyTe cjioxcnjiacb co6cTBeHHan 6a3a bbicokotohhoh sjicktpohho-mhkpocko- 
nHnecKOH TexHHKH, npuneM c caMoro Hanajia aKuem 6bui c^ejiaH Ha KOMmieKCHoe 
ocBoeHHe MeTO^HK 3JieKTpoHHOH MHKpocKonMM, KaK npocBenHBaiomeH, TaK H 
CKaHHpyiomen, no HeejieAOBaHHio pa3HOo6pa3Hbix 300JioraHecKHX odi>eKTOB, b 
tom Hncjie n He b nocjiexunoio onepe^b napa3HTHHecKnx. 

C caMoro Hanajia ajih 3KcnjiyaTauHH ojieKTpoHHbix MHKpocKonoB (3M) n pa3- 
padoTKH npodJieM 3JieKTpoHHO-MHKpocKonHHecKon mop^ojiothh xchbothmx opra- 
hh3mob npn zmpeKunn 3HH 6buia co3£aHa rpynna ojicktpohhoh MHKpocKonnn 
nojx pyKOBO^CTBOM IO. C. BajiamoBa. B Hee Bomeji pm HaynHbix coTpy^HMKOB, 
a Taiofte tcxhhhcckhh nepcoHaji no odcjiyxHBaHHio 3M n o6pa6oTKe fyoTOMa- 
TepnajiOB. npn 3tom npeziycMaTpHBajiocb, hto 3M ^ocTynHbi jnodoMy coTpyztHH- 
Ky 3HH, H3'bHBHBineMy xcejiaHne Ha hhx padoTaTb. Heodxo^HMO otmcthtb, hto 
nepBOHanajibHO 3JieKTpoHHbie MHKpocKonbi paccMaTpHBajmcb KaK nyjxo tcxhhkh, 
a padoTa Ha hhx npHpaBHHBajiacb k cBHineHHO^eHCTBHK). Jlnnib cnycTH Hei<oxopoe 
BpeMH, no Mepe npHBbIKaHHH K 3JieKTpOHHbIM MHKpOCKOnaM, OHH CTaJIH BOCnpH- 
HHMaTbCH KaK coBepmeHHO HeodxozmMbiH n jx axe odbiHHbin HHCTpyMeHT Hccne^o- 
BaHHH b CTeHax 3oojiorHnecKoro HHCTHTyra. 

3acjiyxcHBaeT ocodoro BHHMaHHH tot (J)aKT, hto orpoMHyio SHepnno h dne- 
CTHmyiO KBaJIH(J)HKaUHIO no OdCJiyXHBaHHK) 3JieKTpOHHbIX MHKpOCKOnOB — cie- 
peocKaHa h Hitachi c nepBbix mien hx 3KcnjiyaTauHH npoHBHjiH MHxenepbi 
H. E. MnKKay h A. M. HraaTbeB, k coxajieHHio, yxe yme^mne H3 :kh3k h. 

MCTOpHHeCKH TaK CJIOXMJIOCb, HTO nepBOHanajIbHO 3JieKTp0HH0-MHKp0CK0nH- 

necKHe Hccjie^OBaHHH dbuiH CKOHueHTpnpoBaHbi b ochobhom Ha H3yneHHH napa- 

3HTHHCCKHX HJieHHCTOHOrMX, B HaCTHOCTH HKCO^OBblX KJiemeH, B HeM 3a KOpOTKHH 
cpoK dbuiH ^ocTHTHyTbi upcBOCxo^Hbie pe3yjibTa™. no CBoen cyrn 3th padoTbi 
HBHjiHCb npo^ojixceHHeM uejioro HanpaBjieHHH b 30ojiothh no H3yneHH k> napa3H- 
THHeCKHX H Henapa3HTHHCCKHX HJieHHCTOHOrHX, KOTOpOe Ziojiroe BpeMH B03FJiaB- 
JIHJI B 3oOJIOTHHeCKOM HHCTHTyTe aKa^eMHK E. H. naBJIOBCKHH, HO Ha COBepmeHHO 
hobom 3JieKTpoHHO-MHKpocKonHHecKOM ypoBHe. Yxce b 1979 r. no jx pe^aKunen 
HD. C. BajiamoBa dbui BbinymeH «ATjiac sjieKTpoHHO-MHKpocKonHHecKon aHaTO- 
MHH HKCO^OBblX KJiemeH», OCTaKDLUHHCH ^O CHX nop MOp^OJIOTHHeCKOH 3HUHKJI0- 
ne^Hen 3thx nayKOodpa3Hbix, h nepeBezieHHbiH Ha aHTJiHHCKHH H3biK b CU3A, a 
TaKxce Bbimeji b cbct pm cdopHHKOB, b kotophx npHH5uin ynacTHe coTpy/i.HHKH 
Tpynnbi 3jieKTpoHHOH MHKpocKonHH JI. H. AMoeoBa, B. n. HBaHOB, C. A. JleoHO- 
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bhh, A. C. PeHxejib (cm. YjibTpacTpyKTypHbie ocoSchhocth..., 1978; Arjiac..., 1979, 
h jnp.). B 3thx H3,aaHHHx BnepBbie b MHpoBoii HayHHOH jimepaType ncmpoSHO pac- 
CMaTpHBaioTCH h aHajiH3HpyiOTCH Bee opraHHbie h TKaHeBbie cnereMbi hkco^obbix 
KJiemeH Ha npHMepe hhm(}) Hyalomma asiaticum , hx (J)yHKUHOHajibHaH aHHaMHKa 
h B03MoxcHoe 3HaneHHe b uHpKyjiflijHH h nepeaane B036yaHTejien TpaHCMHCCHB- 
HblX HH(J)eKUHH. 

Bot hto nncaji b to BpeMH K). C. EajiauiOB b npeancjiOBHH k cSopHHKy, ony6- 
jiHKOBaHHOMy b 1978 r. (c. 3): «CoBpeMeHHan mopcJjojiothh hjichhctohotux xchbot- 
hmx b 3HaHHTejibHOH CTeneHH onHpaeTCfl Ha Meraabi ojieKTpoHHon MHKpocKonHH. 
FlpHMeHeHHe 3JieKTp0HH0T0 MHKpOCKOna n03B0JIHJI0 COKpaTHTb pa3pbiB Me;*cay 
onHcaTejibHbiMH Mop(j)OJiorHHecKHMH pa6oTaMH h 3KcnepHMeHTajibHbiM H3yneHH- 
eM (J)yHKUHH oraejibHbix opraHOB h kjictok. HaKOHeu, pacrpoBbin 3JieKTpoHHbiH 
MHKpocKon Harneji oco6chho uinpoKoe npHMeHeHHe b nccjieaoBaHHHx cncreMa- 
thkh mhothx rpynn HaceKOMbix h KJiemen, oco6chho aJin (f>opM c mcjikhmh pa3Me- 
paMH Tejia...». 

«3th paSoTbi HanpaBJieHbi, b nepByio onepeab, Ha pacKpbrrae Mop(J)OJiorHHe- 
ckhx acneKTOB npo6jieMbi napa3HTH3Ma y Ha3eMHbix hjichhctohotux, ho Moryr 
npeacraBJiHTb h caMocroHTejibHoe 3HaneHHe aJin noHHMaHHH cj)HJioreHeTHHecKHx 
CBH3en Mexcay OTaejibHbiMH OBOJiiouHOHHbiMH jihhhhmh HJieHHCTOHorHx». Aicry- 
aJIbHOCTb 3T0T0 BbICKa3bIBaHHH He yTpaHCHa H no CeH JXQ Hb. 

OcHOBbiBancb Ha onbiTe ncnoJib30BaHHH CKaHHpyiomero 3JieKTpoHHoro mhkpo- 
CKona, K). C. EajiauioBbiM n C. A. JleoHOBHneM b 1984 r. 6biJio onySjiHKOBaHO Me- 
ToannecKoe pyKOBoacTBO no npHMeHeHHio pacTpoBon (cKaHnpyiomen) 3JieKTpoH- 
hoh MHKpocKonnn b 3oojiornn (EajiauiOB, JleoHOBHH, 1984). ^(aHHbie, nojiyneH- 
Hbie b xoae ojieKTpoHHO-MHKpocKonnnecKnx HCCJieaoBaHHH HKeoaoBbix KJiemen 
Ha npOTHXeHHH MHOTHX JieT B 300JI0THHeCK0M HHCTHTyTe, B 3HaHHTeJIbHOH CTene¬ 
HH o6o6meHbi b MOHorpacJ)HH tO. C. EajiamoBa «HKCoaoBbie KJiemn — napa3HTbi h 
nepeHocMHKH HH(J)eKUHH» (1998). 

B nocJieaHee BpeMH b jia6opaTopHH napa3HTOJiorHH, KOTopyio B03niaBjiHeT 
HJi.-Kopp. PAH K). C. EajiauiOB, co3aaHO oco6oe CTpyKTypHoe noapa3aejieHHe — 
OTjiejieHHe 3JieKTpoHHon MHKpocKonHH. Oho coctoht H3 coTpyaHHKOB JiaSopaTO- 
pHH, HanSojiee 6jih3ko 3aHHMaiomHxcH pa3JiHHHbiMH acneKTaMH 3JieKTpoHHOH 
MHKpocKonHH napa3HTHnecKHx h Henapa3HTHnecKHx HJieHHCTOHornx (JI. H. Amo- 
coBa, B. II. HBaHOB, C. A. JleoHOBHH, C. A. OnjiHMOHOBa, A. E. UlaTpoB), h 
npH3BaHO KOOp/IHHHpOBaTb UITaTHyiO 3KCnJiyaTaUHK) OJieKTpOHHbIX MHKpOCKO- 
noB. OpHneM, KaK h paHee, coTpyaHHKH apyrnx jiaSopaTopHH MoryT tohho TaK xe 
npOBOOTTb 3JieKTp0HH0-MHKp0CK0nHHeCKHe HCCJieaOBaHHH Ha COBepineHHO paB- 
Hbix ycjiOBHHx. HenocpeacTBeHHoe TexHHnecKoe oScjiyxcHBaHHe MHKpocKonoB 
ocymecTBJiHiOT HHxeHepbi: A. 3. Tchhcoh — npocBenHBaiomHx (Tesla BS-500, 
LEO-900), T. K. HoroeB — cKaHHpyiomero (Hitachi S-570), Toraa KaK o6pa6oTKy 
(J)OTOMaTepHaJIOB npOH3BOaHT n. H. TeHKHH. 

Eojiee neM 3a 30 JieT OKcnjiyaTaunn ojieKTpoHHbix MHKpocKonoB b 3oojiorHne- 
ckom HHCTHTyTe Ha TEM h SEM 6buio npoBeaeHo orpoMHoe kojihhcctbo nccjieao- 
BaHHH caMbix pa3JiHMHbix HanpaBJieHHH coTpyaHHKaMH H3 jiaSopaTopHH napa3HTO- 
JIOTHH, CHCTeMaTHKH HaceKOMbIX, MOpCKHX HCCJieaOBaHHH, MJieKOnHTaiOmHX, 3B0- 
JHOLJHOHHOH MOp(J)OJIOTHH, 3KCnepHMeHTaJIbH0H 3HT0M0JI0THH, OpHHTOJIOTHH H 
repneTOJiorHH, np0T0300Ji0THH, EejioMopcKon 6nojiorHHecKOH CTaHitHH, rpynnbi 
napa3HTHnecKHx nepBen. B pe3yjibTaTe othx HCCJieaoBaHHH 6buiH nojiyneHbi He- 
oueHHMbie aaHHbie no cySMHKpocKonHnecKOH opraHH3aitHH pa3JiH4Hbix rpynn 
xhbothbix, ycTaHOBJieHbi npHHitnnnajibHbie cbh3h Mexcay pa3JiHHHbiMH yjibTpa- 
CTpyKTypHblMH npH3HaKaMH XCHBOTHbIX OpraHH3MOB H HX (j)yHKLJHHMH, pa3pa0OTa- 
Hbi HOBbie HanpaBJieHHH H3yneHHH xchbothoto MHpa. CneKTp HCCJieaoBaHHH npo- 
CTHpajiCH ot npocTeniiiHx ro bojioc mbmohtb h ihjih(J)ob 3y6oB MJieKonHTaiomHX 
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TaK, HanpuMep, Ha npocBeHHBaiomHx oneKrpoHHbix MHKpocKonax c hoh6ph 
1971 r. no Man 2002 r. Bcero paGoTann 33 coTpyAHHKa oahoto TOJibKO 3oojiornHe- 
CKoro HHCTHTyTa, a o6mee hhcjio paSonnx nacoB npeBbicnjio 37 000. Flo pe3yjibTa- 
TaM 3 thx pa6oT 6bum ony6jiHKOBaHbi Ae chtkh CTaTen, 3amHiu;eHbi mhoxccctbo 
K aHAHAaTCKHX H AOKTOpCKHX AHCCepTaUHH, OnySjIHKOBaHbl c6opHHKH, MOHorpa- 
(J)nn n onpeAejiHTejm c ncnojib30BaHneM 3JieKrpoHHO-MHKpocKonH4ecKHx AaH- 
Hbix. B HacTonmee BpeMH npnMepHO 20 coTpyAHHKOB 3oojiorn4ecKoro HHCTHTyTa 
B TOH HJ1H HHOH CTeneHH HCnOJIb3yiOT 3JieKTpOHHyiO MHKpOCKOnHK), KaK TEM, TaK 
n SEM, b cbohx HCCJieaoBaHHflx, hto onpeziejiHeT A0CTaT04H0 Oojibiiiyio Harpy3Ky 
Ha yxce AajieKO He HOBbie 3JieKTpoHHbie MHKpocKonbi. 

3jieKTp0HH0-MHKp0CK0nH4eCKHe HCCJieZJOBaHHH BHOCHT 60JIbIII0H BKJiaA B H3y- 
HeHHe UHTOJlOTHHeCKHX OCHOB peuenUHH H 3aKOHOMepHOCTen 3BOJIIOUHH CeHCOp- 
Hbix opraHOB Ha kjictohhom h cy6KJieT04HOM ypoBHAx opraHH3auHH. 3th hccacao- 
BaHHH, npOBO^HMbie B. n. MBaHOBbIM, COCTaBJIHIOT OAHH H3 BaXCHbIX pa3AeJIOB 
3BOJIIOUHOHHOH MOp^OJIOTHH H BblABHJIH HaJIH4He M0AaJIbH0CneUH(f>H4HbIX yJlbT- 
paCTpyKTypHblX npH3HaKOB B OJIb(J)aKTOpHbIX, TaKTHJTbHbIX, CJiyXOBblX, BKyCOBbIX H 
Apyrnx ranax peuenTopoB 4JieHHCTOHorHx. KpoMe toto, 3th pa6o™ HMeiOT HeMa- 
jiOBaxcHoe 3Ha4eHHe TaKxce b peuieHHH npoOneM CHCTeMaTHKH, BbiHCHeHHH (J)h- 
jioreHeTH4ecKHx OTHomeHHH bhaob h TaKCOHOB Ha^BHAOBoro paHra. B MOHorpa- 
(J)hh «OpraHbi 4yBCTB HaceKOMbix h Apyrnx 4JieHHCT0H0THx» (HBaHOB, 2000), 
KOTopan BnepBbie o6o6maeT AaHHbie o peuenTopHbix opraHax 4JieHHCT0H0THx, 06- 
cyxgiaioTCH npo6jieMbi KJiaccH(J)HKauHH peuenTopoB, paecMaTpHBaiOTCH hckoto- 
pbie Bonpocbi 3BOJHOUHH ceHCopHbix opraHOB h o6pa3yeMbix hmh ceHCopHbix 30H h 
aHajiH3HpyioTCH MHorne Apyrne npoSneMbi, CBH3aHHbie c H3y4eHHeM ceHCopHbix 
CHCTeM 4AeHHCT0H0THX. 

McnoAb30BaHHe ojicktpohhoh MHKpocKonHH, KaK CKaHHpyiomeH, TaK h npo- 
CBe4HBaiomeH, no3BOJiHJio C. A. JIeoHOBH4y AeTajibHo HCCJieAOBaTb opraHbi 4yBCTB 
b ochobhhx rpynnax KpoBOCOcymHx napa3HTH4ecKHX KJiemeH (opraH Tajmepa, 
nanbnajibHbiH opraH, eeHCHJuibi xeTOMa h kohchhoctch, nia3a hkcoaohahmx KJie¬ 
meH; Tap3ajibHbiH h najibnajibHbin opraH raMa30Bbix KJiemeH, eeHCHJuibi h nia3a 
KpacHOTenoK, h Apyrne), npoaHajiH3HpoBaTb hx BaxmeHiiiHe (JiyHKUHOHajibHbie 
OCOGeHHOCTH. CpaBHHTeAbHblH aHajIH3 CTpoeHHH CeHCopHbix CHCTeM HCKJH04H- 
TenbHO BaxceH TaKxce b no3HaHHH sbojiiouhh napa3HTH4ecKHx KJiemeH h Apyrnx 
4JieHHCT0H0THX, B OUCHKe HX CJIOXCHbIX nOBeAGH4CCKHX peaKUHH. KpOMe TOTO, 
b pe3yjibTaTe yjibTpacTpyKTypHbix HCCJieAOBaHHH noHBHJiacb B03MOx<HOCTb npHMe- 
HHTb AaHHbie no TOHKOH OpraHH3aUHH OAHOH H3 BaXCHeHUIHX CHCTeM OpraHOB 
b CHCTeMaTHKe h cJ)HAoreHHH 3toh rpynnbi nayKOo6pa3Hbix. 

ripaKTH4ecKH c nepBbix AHen 3KcmiyaTauHH 3JieKTpoHHbix MHKpocKonoB 
b 3oojiorH4ecKOM HHCTHTyTe, CKaHHpyioman 3JieKTpoHHari MHKpocKonHH 6bma 
HcnoAb30BaHa H. A. OHJinnnoBOH b nccjieAOBaHHflx no KJiaecH4ecK0H CHCTeMaTH- 
Ke HKCOAOBbix KJiemeH. 3tot MeTOA OKa3ajicH BecbMa nepcneKTHBHbiM h aKTyajib- 
hhm aah noHCKa AH({)(l)epeHUHajibHbix npH3HaKOB epeAH CTpyKTyp yjibTpa Majioro 
pa3Mepa, takhx KaK oco6chhocth pacmenneHHA cchchjiji b pa3Hbix hx rpynnax 
Ha TynoBHme h kohchhocthx Kjiemen; TonorpacJiHA h pa3Mepbi nep(J)opauHH ne- 
pnTpeM; (JiopMa h pa3Mepbi 3JieMeHTOB OaxpoMbi anpoHa; MopcJjOAornnecKHH 
COCTaB «nyHKTHpOBKH» TBepAbIX nOKpOBOB, H AP- UeHHbie pe3yJIbTaTbI 6bIJIH no- 
AyneHbi ajih AH(J)(J)epeHUHauHH 6jih3khx bhaob H3 poaob Rhipicephalus , Hae- 
maphysalis , Dermacentor. KpanHe BaxcHO, 4to BHAOBan cneuncjjHKa HeKOTopbix 
H3 3thx CTpyKTyp coxpaHHeTCH Ha npoTHxceHHH OHToreHe3a, TorAa KaK Apyrne noA- 
BepXCeHbl BHyTpHBHAOBOH H3MCH4HBOCTH Ha BCeX (J)a3aX pa3BHTHH, 4T0 OnpeACAHCT 
TpyAoeMKOCTb npoBOAHMbix HCcneAOBaHHH. riocjie AeTajibHOH npopaOoTKH Me- 
TOAaMH SEM 3th CTpyKTypbi yAajiocb AH(J)(i)epeHUHpoBaTb yxce Ha CBeTOonTH- 
necKOM ypoBHe h Hcnonb30BaTb b noBceAHeBHOH npaKTHKe onpeAeneHHH h AHar- 
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HOCTHKH 6jlH3KOpO/ICTBeHHbIX BH/IOB. Bee 3TH JiaHHbie B011IJ1H B MOHOrpa(J)HIO 
H. A. OnjinnnoBon H3 cepnn OayHa Pocchh — «HKCO,aoBbie KJiemn no jx- 
ceM. Amblyomminae» (1997). 

Hto KacaeTcn yjibTpaTOHKon Mopcjjojiornn chctcm opraHOB n TKaHen hkco/io- 
bhx KJiemen, to, KaK yKa3biBajiocb Bbiine, OHa GbiJia jieTajibHO nccjie/iOBaHa yxce 
b nepBbie ro/ibi 3KcnjiyaTaunn 3JieKTpoHHbix MHKpocKonoB JT. H. Amocobom h 
A. C. PanxejieM. Tax, b nacTHOCTn, JI. H. Amocobom BnepBbie 6buia H3yneHa 
yjibTpacTpyKTypa noKpoBOB hkco^obbix KJiemen Ha npHMepe hhm(J) H. asiaticum b 
nepno/ibi rojio/iaHHH, nnTaHnn h jihhbkm. IlpoaHajiM3MpoBaHbi H3MeHeHH h, npo- 
ncxo/mmne b KyTHKyjie h rammepMe bo BpeMH MHoro/meBHoro KpoBOCOcaHnn. 
Mccjie/ioBaHbi npoueccbi anojiH3Hca h o6pa30BaHMH MMarnHajibHon KyTHKyjibi, 
b tom HHCJie (J)opMHpoBaHHe mhotocjiomhom 3n mK yTMKyjibi h nopoBbix KaHaJlOB, 
hto HeB03M0xcH0 cjjejiaTb npH CBeTOonTMnecKMX MCCJie/iOBaHMHX. BnepBbie npoBe- 
jiqho yjibTpaTOHKoe HCCJie,aoBaHHe jiepMajibHbix xcejie3 h TKaHen BHyTpeHHen cpe- 
Rbi — xcnpoBoro Tejia, He(J)pouHTOB h reMOUMTOB HKCo/iOBbix KJiemen b nepno/ibi 
rojio/iaHnfl, Ha pa3Jin4Hbix 3Tanax KpoBOCOcaHnn n JinHbKn. Ha ocHOBe jiaHHbix 
3JieKTpOHHon MHKpocKonnn npemioxceHa KJiaccncjjnKaunfl (JjopMeHHbix 3JieMeHTOB 
reMOJinM(J)bi HKCojiOBbix KJiemen. nojiyneHHbie nocpe/iCTBOM 3M pe3yjibTa™, ko- 
Topbie Bounin cocTaBHon nacTbio b «ATJiac...» (1979), KopeHHbiM o6pa30M nepecMO- 
Tpejin npejunecTByiomne CBeTOornmnecKne jiaHHbie no 3 tmm HJieHncTOHornM. 

B HacTonmee BpeMH JI. H. AMocoBa npoBojinT yjibTpacTpyKTypHbie nccjie/iOBa- 
hmh raMa30Bbix KJiemen b cbh3m c ocobeHHOCTHMn CTaHOBJieHnn napa3MTM3Ma 
b 3tom rpynne nayKoo6pa3Hbix. TaK, nccjieaoBaHo n npoaHajin3npoBaHO yjirnpa- 
TOHKoe CTpoeHne cydsnnjiepMajibHon TKaHn CBobojmoxaiBymnx n napa3MTnne- 
ckmx raMa30Bbix KJiemen b cpaBHMTejibHOM acneKTe, nrpaiomen BaxcHyio pojib 
b npouecce BMTejuioreHe3a n HBJiniomencH aHajioroM xnpoBoro Tejia nKcojioBbix 
KJiemen n jipyrnx Ha3eMHbix HJieHncTOHornx. IIojiyHeHbi HOBbie jiaHHbie 06 yjibT- 
pacTpyKTypHon opraHM3aunn cnepMneB, a TaKxe 3Tanax pa3BnTnn nnueioieTOK 
b xojxq BnTejuioreHe3a n o6pa30BaHnn nnueBbix obojioneK y raMa30Bbix KJiemen 
M3 pojiob Hypoaspis n Parasitus. KpoMe toto, no jx pyKOBojiCTBOM K). C. Bajiamo- 
Ba MeTojiOM 3JieKTpoHHon MMKpocKonnn JI. H. AMocoBa nccjiejiOBajia B036yjinTe- 
jih nKCojiOBoro KJiemeBoro 6oppejino3a b opraHM3Me nepeHocnnKa, mkco^oboto 
KJiema Ixodes persulcatus. IIoKa3aHbi B03M0>KHbie nyrn Mnrpaunn B036yjinTejifl 
M3 KnmenHMKa b nojiocTb Tejia (nepeMemeHne Soppejinn no MexocneranKaM n 
npOHMKHOBeHne b kjictkm KnmenHoro onnTejinn). IloJiyHeHO MopcjjoJiornHecKoe 
nojiTBepxmeHne TpaHCOBapnajibHon nepejiann naToreHa n cnocobHOCTb 3tmx mmk- 
pOOpraHM3MOB K pa3MHOXCeHMIO b unTonjia3Me OOUMTOB. 

McKjnoHMTejibHoe 3HaneHne ojieKTpoHHan MMKpocKonnn npnobpeTaeT npn 
n3yneHnn aKapncjjopMHbix KJiemen (oTpnji Acariformes) — GnojiornnecKn npe3Bbi- 
nanHO pa3Hoo6pa3Hon, MHoronncjieHHon n npaKTnnecKn BaxcHon rpynnbi HJieHn- 
CTOHornx, b ochobhom xapaKTepn3yiomencH KpanHe mcjikmmm pa3MepaMn cbomx 
npejiCTaBMTejien. 

TaK, MeTOjiaMn TEM n SEM A. B. UlaTpoBbiM 6buin BnepBbie nccjiejiOBa- 
Hbi Mop(J)OJiornHecKne acneKTbi napa3MTM3Ma jimhmhok KpacHOTejiKOBbix KJiemen 
(ceM. Trombiculidae) — nepeHocnnKOB B036yjWTejin Jinxopa/mn uyuyraMymn 
(pnKKeTcnn Orientia tsutsugamushi ) — Ha no3BOHOHHbix xcnBOTHbix. MccjiejiOBaH 
yHHKajibHbin npouecc HHjinBnjiyajibHoro pa3BHTn h 3thx KJiemen, ycTaHOBJieHbi 
npnHixnnnajibHbie ocoGchhoctm nx xcn3He;ieHTejibHOCTn n MopcjDOJiornnecKon op- 
raHn3aunn no cpaBHeHnio c jipyrnMn 6jin3KopojiCTBeHHbiMn rpynnaMn. Pe3yjibTa- 
Tbi 3Tnx nccjiejiOBaHnn o6o6meHbi b MOHorpacJinn A. B. UJaTpoBa «KpacHOTejiKO- 
Bbie KJiemn n nx napa3MTM3M Ha no3BOH04Hbix xcnBOTHbix» (2000). flpoBOjinMoe 
aBTopoM b HacTonmee BpeMH n3yneHne KJiemen-napa3HTeHTOH ceM. Microtrom- 
bidiidae, JinnnHKn KOTopbix napa3HTnpyioT Ha 6ecno3BOHOHHbix, BbiHBnjin yHn- 
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KajibHbie oco6eHHOCTH hx M0p(J)0-(J)yHKUH0HajibH0H opraHH3auHH, hto nojpiepKH- 
BaeT BaXCHOCTb HCn0JIb30BaHHH SJieKTpOHHOH MHKpOCKOnHH Jlim uejiew epaBHH- 
TejIbHOH H (J)yHKUHOHaJIbHOH aHaTOMHH. 

C. A. Ohjihmohoboh nojipoGHO nccjiejiOBaHa yjibTpacTpyKTypHan aHaTOMHH 
npe^CTaBHTejiH jipyron sbojiiouhohhoh bctbh aKapH(j)opMHbix KJiemen — Myobia 
murismusculi (Acariformes, Myobiidae), napa3HTHpyiomero Ha Mbiuiax. H3yneHO 
TOHKOe CTpOeHHe KHLLieHHHKa, BbWejIHTeJIbHOH H nOJIOBOH CHCTeM, TKaHeH BHyT- 
peHHew cpe^bi. YHHKajibHbiM HBHJiocb oGHapyxceHHe b jiHCTajibHOH 30He caKKyjno- 
ca KOKCaJIbHbIX xcejie3 MH06HH pa3HOBH,aHOCTH peCHHHHbIX KJieTOK, KOTOpbie, KaK 
CHHTajiocb jxo HacTonmero BpeMeHH, bo BHyTpeHHHx snnTejiHHx HjieHHCTOHornx 

nOJIHOCTbK) OTCyTCTByiOT. 

BbiJiH nccjiejjOBaHbi TaKxe h jipyrne rpynnbi napa3HTHnecKHx opraHH3MOB. 

Tax, C. T. Me^Be^eBbiM Ha npoTnxceHHH pnjia jieT MerajiaMH CKaHHpyiomen 
ajieKTpOHHOH MHKpocKonHH GbiJio npoBejjeHO KOMnjieKCHoe HCCJie^OBaHHe Mop- 
(Jxxjiothh npe^CTaBHTejieH Gojiee 50 po^OB h nojipojiOB 6jiox h nojiyneHO Gojibinoe 
KOJiHHecTBO c})OTorpa(J)HH pa3JiHHHbix CTpyKTyp Bcex 3 TarM Tejia 3thx napa3HTHne- 
ckhx HaceKOMbix. ConeTaHHe mctojiob CKaHHpyiomen h cbctoboh MHKpocKonHH 
no3BOJinjio oueHHTb npH3HaKH CTpyKTyp, HMeiomHx cjioxcHyio TpexMepHyio koh- 
(J)HrypauHio h HeGojibinne pa3Mepbi. B HTore GbiJin nojiyneHbi 6ojiee TOHHbie npeji- 
CTaBjieHHH 06 opraHH3an,HH pa3JiHHHbix opraHOB h CTpyKTyp 6jiox, jiaHHbie o mho- 
T006pa3HH (J)OpM MX CTpoeHHH. Ha 3TOH OCHOBe 6bIJIH nOCTpoeHbl 3BOJIK)UHOHHbie 
Mop^ojiorHHecKHe pnjibi h ycTaHOBjieHbi ocHOBHbie HanpaBJieHHH sbojiiouhh otph- 
Jl a, npejyioxceHa ero opnrHHajibHaH KJiaccH(j)HKauHH. 

3HaHHTejibHbie ycnexH Gbijih ^ocTHmyTbi TaKxce npn HCCJieaoBaHHH napa3nra- 
necKHX h Henapa3HTHHecKHx npejiCTaBHTejien jipyrnx rpynn xchbothoto MHpa, 
ocoGeHHO cJ)opM c MejiKHMH pa3MepaMH Tejia hjih TpyaHoaHcJ^epeHunpyeMbi- 
MH npH3HaKaMH, JU IH KOTOpbIX JiaHHbie CBeTOBOH MHKpocKonHH OKa3bIBaiOTCH Ma- 
JI03(J)Cj)eKTMBHbIMH. OTMeTHM B 3TOH CBH3H JIHIUb 2 H3£aHHH — MOHOrpa<})HH 
M. f. neTpymeBCKOH (1981) no pajiHOJinpHHM OTpn^a Nasselaria H3 cepHH Onpejje- 
jiHTejiH no (J)ayHe CCCP h B. H. TaHacnmyKa (1986) no MyxaM-cepeGpnHKaM 
(Chamaemyiidae) b cepnn OayHa CCCP, me iiihpoko ncnojib30BaHbi jxaHHbie CKa- 
HHpyiomen sjicktpohhoh MHKpocKonHH b uejmx jHnjK^epeHUHauHH h onncaHHH 
pa3JIHHHbIX MOp(t>OJIOrHHeCKHX npH3HaKOB. 

MCKJIIOHHTeJIbHO BaXCHblH BKJiajl B H3yneHHe npoG/ieMbl CTaHOBJieHHH MHO- 
rOKJieTOHHblX XCHBOTHbIX H 3BOJHOIJHOHHOH pOJIH OCHOBHbIX nJtoHOB CTpoeHHH 
Tejia BHecjin coTpyzjHHKH JlaGopaTopnn sbojiiouhohhoh MopcjxxnorHH, KOTopyio 
uojiroe BpeMH B03rjiaBJi5ui aKaueMHK PAH A. B. HBaHOB, a b HacTonmee BpeMH — 
npocj). IO. B. MaMKaeB. JIaGopaTopHH npoBojjHT yjibTpacTpyKTypHbie nccjieuo- 
BaHHH, b ochobhom c Hcnojib30BaHHeM TEM, c caMoro Hanajia 3KcnjiyaTaunn 
3JieKTpOHHbIX MHKpOCKOnOB B 300JI0THHeCK0M HHCTHTyTe. B XOUe JUIHTCJIbHOH 
n KponoTjiHBon paGora HCCJie^OBaHbi pa3jiHHHbie acneKTbi yjibTpacTpyKTypHOH 
opraHH3aunn GecKHineHHbix TypGejuiHpnH — npnHunnbi CTpoeHHH h 4>yHKuno- 
HHpoBaHHH hx nHineBapHTejibHOH napeHXHMbi, koxchhx xcejie3, b tom hhcjic ca- 
THTTOUHCTOB H HX £H(j)(J)epeHUHaUHH, (J)OTOpeuenTOpOB, CTaTOUHCTa, CnepMHeB, 
CHHanTHnecKHx KOHTaKTOB, a TaKxce hx 3M6pHOHajibHoe pa3BHTHe (IO. B. MaM¬ 
KaeB, T. T. MapKOCOBa, O. H. PaiiKOBa); pa3BHTHe cxH30uejibHbix h btophh- 
hmx nojiocTen y npHMOKHuienHbix TypGejuinpHH, Tpo4)HKa npn ^KHBopox^eHHH 3a 
cneT snHTejiHH MaTKH (IO. B. MaMKaeB); yjibTpacTpyKTypHbie ocoGchhocth napeH- 
xhmh c 3KCTpau,ejunoji5ipHbiM MaTpHKCOM, norpyxceHHoro snn^epMHca h npoTO- 
He(J)pH^HeB y Typ6ejuiHpHH-jieuHT03nHTejiHaT (IO. B. MaMKaeB, H. M. flpoGbime- 
Ba); yjibTpacTpyKTypHbie ocoGchhocth snnjiepMHca y Typ6ejuiHpHH-npojieuHTO(J)op 
(IO. B. MaMKaeB, H. M. flpoGbimeBa); ocoGchhocth opraHH3au,HH uejiOMa y jihho- 
(J)hjihji (IO. B. MaMKaeB, P. B. CejiHBaHOBa); yjibTpacTpyKTypHbie ocoGchhocth 
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HepBHbix h SH^OKpHHHbix 3JieMeHT0B KMineHHbix 3nnTejineB b pa3JiHHHbix rpynnax 
xcHBOTHbix (|M. K). IIvhhhI, C. A. OmiMMOHOBa). Bbijio TaKxce npoBe^eHO onwca- 
Hue nanMJiJi h iucthhok noroHO(|)op c noMombio SEM (P. B. Cmhphob), a Taioxe 
onwcaHHe iucthhok y nojmxeT-KOMMeHcajiOB (P. B. Cmhphob, T. H. ByxaiHCKafl). 

B nacTHOCTH, no u&hhmm H. M. ^poSbimeBon, yjibTpacTpyKTypHbie npH3HaKH 
Hcnojib3yiOTCfl ujih BbiHCHeHHH nyren 3BOJHOUHH Plathelminthes h nouTBepxcuaiOT, 
hjih cymecTBeHHO yTOHHHKDT cxeMbi, nojiyneHHbie paHee Ha ocHOBe cBeTOonTHne- 
ckhx jx aHHbix, OTKpbiBan HOBbie cbh3h Moxuy OTOejibHbiMH rpynnaMH njiocKHX 
HepBen yxce Ha kjictohhom hjih cydKJieTOHHOM ypoBHHx opraHH3auHH. HanpnMep, 
xapaKTepHbie KOMnjieKCbi yjibTpacTpyKTypHbix ocodeHHOCTen noKpoBOB paccMaT- 
pHBaiOTCH KaK npH3HaKH He3aBHCHMbix jihhhh b 4>HJioreHe3e njiocKHX nepBen. 
Tax, y snnjiepMajibHbix kjictok (jjHJioreHeTHHecKan 3HaHHMOCTb npH3HaeTcn 3a 
COCTaBOM H CTpyKTypOH CeKpeTOpHbIX BKJHOHeHHH, yCTpOHCTBOM KOpeiUKOBOH 
CHCTeMbI H KOHHHKOB peCHHHCK, CTQUQHbK) MyJIbTHpeCHHHHOCTH, XapaKTepOM Tep- 
MHHajibHOH ce™. 3M HccjiejiOBaHHH snnjiepMHca cjia6oH3yneHHbix rpynn TypSeji- 
jihphh, KaK HanpnMep Lecithoepitheliata, moxcct cnoco6cTBOBaTb yroHHeHHio no- 
jioxceHHH 3toh CBoeo6pa3Hon rpynnbi b cncieMe Plathelminthes. 

SiieKTpOHHO-MHKpOCKOnHHeCKOe H3yHeHHe MOp(J)OJIOrHH CBOdOUHOXCHByiUHX H 
napa3HTHnecKHX njiocKHX nepBen (Plathelminthes) no3BOJiHJio E. E. KopHaKOBOH, 
b cbok) onepeub, BbiHBHTb CTpyKTypw, BaxcHbie juih aHa;iH3a cJmjioreHHH 3toh hhtc- 
pecHOH rpynnbi 6ecno3BOHOHHbix. Bbuin odHapyxceHbi BoporaHHKOBbie peuenTopbi 
y KaTeHyjinji, a TaKxce MHoropecHHHHbie peuenTopbi y doTpnonjiaHHU, B03HHKaio- 
mne Ha ocHOBe cjihhhhh MHOxcecTBa bopothhhkobmx peuenrapoB. IloKa3aHO, hto 
TaKne npH3HaKH, KaK CTpoeHne uhptouhtob h xapaKTep cnepMHoreHe3a y Neo- 
dermata — rpynnbi KJiaccoB napa3HTHnecKHX njiocKHX nepBen — hbjihiotch njie- 
3H0M0p(J)HbiMH npH3HaKaMH, a He anoMop(J)HbiMH, KaK CHHTajiocb paHee. OdHapy- 
xceHne y TypdejuinpHH OTpuua Fecampiida peBepTHBHoro cnepMHoreHe3a no3BOJin- 
jio paccMaTpHBaTb hx, KaK Han6o;iee 6jih3khx k npeuKaM Neodermata. Tohho 
TaKxce, H3yneHne 3M6pnoreHe3a uecrou odHapyxouio uejibin pm 3aKOHOMepHOCTen 
3M6pnoHajibHoro pa3BHTHH, BaxcHbix npn aHajiH3e cyxonyTHoro xcn3HeHHoro UHKJia. 

BnepBbie mctouumh TEM H. M. nouBH3Hafl nccjieuoBajia CTpoeHne ochobhhx 
CHCTeM opraHOB y puua npeucTaBHTejien HauceM. Lecithodendroidea — Ma;iOH3y- 
neHHOH rpynnbi TpeMaTOu. YTOHHeHbi ueTajin MopcJiojiorHH 3thx Hpe3BbinaHHO 
MejiKHX napa3HTOB, b tom nncjie TaKCOHOMnnecKH BaxcHbie npH3HaKH (Boopyxce- 
Hne reHHTajibHoro aipnyMa, CTpoeHne cyMKH unppyca h t. jx.). Ha ocHOBe jx aH¬ 
Hbix 3JieKTp0HH0H MHKpOCKOnHH BHeceHbl H3MCHeHHH B UHaTH03bI pOUOB Pw- 
sthodendrium h Acanthatrium h yTOHHeHO cncreMaTHHecKoe nojioxceHHe pouoB 
Prosthodendrium h Allassogonoporus\ BHeceHbi H3MeHeHHH b UHarH03bi ceMencTB 
Lecithodendriidae h Allassogonoporidae h uoKa3aHa hx (jmjioreHeTHHecKan pa3o6- 
meHHOCTb. nojiyneHHbie uaHHbie 3HaHHTe;ibHO pacmnpHJiH npeucraBJieHHe o ny- 
THX 3BOJIIOUHH BbICIIIHX TpeMaTOU H 06 OCOdeHHOCTHX HX TOHKOH OpraHH3aU,HH. 
B xoue nccjiejtOBaHHH 6buin BbiHBJieHbi o6mne ujih TpeMarou 3aKOHOMepHOCTH 
yjibTpacTpyKTypHbix npeo6pa30BaHHH 3KCKpeTopHbix npoTOKOB b npouecce pa3BH- 
thh BbijiejiHTejibHOH CHCTeMbi, a Taioxe 6buio BnepBbie noKa3aHO, hto y njiocKHX 
napa3HTHnecKHx nepBen TeryMem Ha pa3Hbix ynacTKax Tejia MOxceT (J)opMHpoBaTb- 
CH pa3JIHHHbIMH nyTHMH. 

B npOTHCTOJiorHH 3JieKTpoHHO-MHKpocKonHHecKHe HccjiejiOBaHHH b nocjiejt- 
Hee BpeMH nojiynHjiH Hpe3BbinaHHO mnpoKoe pacnpocTpaHeHHe. ^ocTaTOHHO CKa- 
3aTb, HTO OnHCaHHe HOBbIX TaKCOHOB npOTHCTOB He OdxOJtHTCH 6e3 npHMeHeHHH 
MeTOJtOB 3JieKTp0HH0H MHKpOCKOnHH. Ha OCHOBe CpaBHHTeJIbHO-MOp^OJIOTHHe- 
ckhx HccjiejiOBaHHH nepecMaTpHBaiOTCH (|)HJioreHeTHHecKHe OTHomeHHH Mexcay 
pa3JiHHHbiMH TaKcoHaMH npocTenmnx, b hbcthocth KOMnjieKCHoe cpaBHHTejib- 
HO-Mop4)OJiornHecKoe HccjieaoBaHne KHHeTonjiacTHji, BbinojiHeHHoe b 3oojioth- 
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qecKOM HHCTHTyie A. O. OpojiOBbiM h M. H. MajibiuieBOH, no3BOJiHJio no-HOBOMy 
B3rjiHHyTb Ha (jjHjioreHHio 3toh rpynnbi. OKa3ajiocb, hto no uejiOMy pmy npH3Ha- 
kob reTepoKceHHbie KpoBenapa3HTbi — TpunaHOCOMbi, CHHTaBiimecH paHee Bbic- 
uihmh, ropa3uo 6jiHxce k UByxcryraKOBbiM KHHeTonjiacTHuaM, neM roMOKceHHbie 
(TpaziHUHOHHO HH3iime) napa3HTbi HaceKOMbix. 

UnTOJiornHecKne HCCJieuoBaHHH KpaiiHe BaxcHbi TaKxce ju m BbiHCHeHHH npo- 
UeCCOB KJieTOHHOH cjDH3HOJIOTHH H acneKTOB peryJIHUHH XCH3HeHHOTO UHKJia pa3- 
JIHHHblX OpraHH3MOB, HTO TaKXCe HBJIfleTCH OUHHM H3 HanpaBJieHHH HCCJieZlOBaHHH 

3oojioranecKoro HHCTHTyTa PAH. 

TaK, 3. E. KyjiaKOBCKHM 6biJia HccjieuoBaHa yjibTpacTpyKTypa uepeGpomieB- 
pajibHoro raHrnHH mhuhh (Mytilus edulis L.) b cbh3h c ocoGchhocthmh Heiipo3H- 
UOkphhhoh peryjiHunn xtH3HeHHoro UHKJia 3toto Baxoioro oSbeKTa MapwKyjibTypbi 
Ha EejiOM Mope. 3jieKTpoHHO-MHKpocKonHnecKHe HCCJieuoBaHHH jx Byx 30H raHr- 
jihh, BbiHBjieHHbix mctouom (JuiyopecueHTHOH MHKpocKonHH h couepxcamHX MOHO- 
aMHH3prHHeCKHe HenpOHbl, UaJIO B03M0XCH0CTb H^eHTH(J)HUHpOBaTb 4 THna HepB- 
Hbix h HenpoceKpeTopHbix HeHpOHOB. THnHHHbie CHHancbi oSHapyxceHbi TOJibKO b 
30He HenponHjiH h OTcyTCTByiOT Ha Tejiax kjictok. nojiyneHHbie uaHHbie CBuae- 
TejibCTByioT o tom, hto Hapnuy c nenTH^pranecKOH ceKpeuHen b peryjinuHH xch3- 
HeHHoro UHKJia mhjihh npHHHMaiOT ynacrae h MOHoaMHH3prHnecKHe 3JieMeHTbi. 

Bo3Bpama5icb k SEM, HyxcHO OTMeraTb, hto 3th HCCJieuoBaHHH HeoueHHMbi 
UJiH oneHb mhothx rpynn opraHH3MOB KaK c tohkh 3peHHH ycTaHOBJieHHH nacTHbix 
oco6eHHOCTen hx opraHH3auHH h (JjyHKUHOHHpOBaHHH, TaK hbhx cHCTeMaTHKe h 
TaKCOHOMMH. 

TaK, HanpHMep, coBpeMeHHbie MajiaKOJiorH, H3ynaioiuHe naHunpHbix mojijiio- 
ckob — xhtohob (KJiacc Polyplacophora), ujih nojiyneHHH uocTOBepHbix otjihhhm, 
Hcnojib3yiOT b nepByio onepeub He3aBHCHMbie npH3HaKH paKOBHHbi, pauyjibi h ne- 
pHHOTyMa. ToHKa« CTpyKTypa BepxHero cjioh paKOBHHbi, o6iuhh bhu h ueTajm ot- 
uejibHbix 3y6oB pauyjibi h ojicmchtob BOopyxceHHH nepHHOTyMa BecbMa BaxHbi jy m 
TaKCOHOMMH 3THX MOJIJIIOCKOB. Mcn0JIb30BaHHe B 3THX UeJIflX CKaHHpyJOlUeH 3JieK- 
TpOHHOH MHKpOCKOnHH n03B0JIHJI0 E. H. CMpeHKO nOJiyHHTb KaneCTBeHHbie H30- 
6paxceHHH mcjikhx ueTajieii BaxcHbix MopcJjojiorHHecKHX CTpyKTyp, hto uaeT B03- 
MOXcHOCTb peuiaTb TpyuHbie TaKCOHOMHnecKHe npo6jieMbi h npH6jiH3HTbcn, b nacT- 
hocth, k nocTpoeHHio ecTecTBeHHOH CHCTeMbi KJiacca Polyplacophora. 

^OCTaTOHHO LLIHpOKO B HaCTOfliyee BpeMH CKaHHpyiOmafl 3JieKTpOHHaH MHKpO- 
CKOnHH Hcnojib3yeTCH b H3yneHHH rojiOTypHH (Holothurioidea) — CBoeo6pa3Horo 
KJiacca HTJIOKOXCHX, B TOM HHCJie B 300JI0THHeCK0M HHCTHTyTe A. B. CMHpHOBbIM. 
no ero CBHueTejibCTBy, MHKpocKonHnecKHe CKejieTHbie 3JieMeHTbi rojiOTypHH — 
CnHKyjIbl, HBJIHIOTCH OUHHM H3 OCHOBHbIX TaKCOHOMHHeCKHX npH3HaKOB BHUOBOTO 
H HHOrua POUOBOTO ypOBHH. CnHKyjIbl HMeiOT UOBOJIbHO CJlOXCHyiO npOCTpaHCTBeH- 
Hyio CTpyKTypy, KOTopyio 3anacTyio TpyaHO BbiHBHTb CBeTOonTHnecKHMH MeTOua- 
MH. Mcn0Jlb30BaHHe 3JieKTpOHHOrO MHKpOCKOna UaeT B03M0XCH0CTb nOJiyHHTb 60- 
Jiee TOHHyiO HHCjDOpMaUHK) O MOp^OJIOTHH CnHKyJI, yTOHHHTb BHUOBbie UHarH03bI H 
HaxouHTb pa3JiHHHH Mexcuy 6jih3khmh BHuaMH. TaK, npHMeHeHHe CKaHHpyiomero 
MHKpOCKOna n03B0J!HJI0 A. B. CMHpHOBy yCTaHOBHTb OBOJHOUHOHHbie 3TanbI pa3- 
bhthh 3thx CTpyKTyp h Hcnojib30BaTb 3th uaHHbie nun CHCTeMaTHHecKHX nocTpoe- 
HHH. KpOMe TOTO, CKaHHpyiOLUHH 3JieKTpOHHbIH MHKpOCKOn HCnOJlb3yeTCH UJIH 
BbiHCHeHHH ueTajieH CTpoeHHH 6ojiee KpynHbix CKejieTHbix ojicmchtob rojiOTypHH, b 
naCTHOCTH CeTMeHTOB H3BeCTKOBOrO OKOJIOTJIOTOHHOTO KOJlbUa. 

MccjieuoBaHHH MinaHOK (Bryozoa) mctouom CKaHHpyioiucH 3jicktpohhoh MHK¬ 
pocKonHH, npoBOUHMbie B. H. ToHTapb, HanajiHCb b 3oojiorHnecKOM HHCTHTyTe 
npaKTHnecKH cpa3y co BpeMeHH Hanajia 3KcnjiyaTauHH 3JieKTpoHHbix mhkpocko- 
noB. 3to uajio eH bo3moxchoctb onncaTb ueTajiH CTpoeHHH MinaHOK, KOTopbie 6mjih 
HeuocTynHbi npn oSbinHbix Merauax HCCJieuoBaHHH, y Gojibiuoro HHCJia hx bhuob. 
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HanpHMep, aHa;iH3 MHKpo(J)OTorpa(J)HM ^aji kjiioh jinn noHHMaHHH OBOjnounoHHbix 
npeo6pa30BaHHM pa3JiHHHbix CTpyKTyp y npe^CTaBHTejien ^peBHero op^obhkckoto 
OT pana Cyclostomata, a TaKxce nponcHHTb Bonpoc o nponcxoxoieHHH njieHHCTbix 
KOJIOHHH KaK OCOGbIX XCH3HeHHbIX (J)OpM. B HaCTOfllliee BpeMH JIK)6bie HCCJie^OBa- 
hhh MiuaHOK o6a3aTejibHO no^pa3yMeBaiOT ncnojib30BaHHe 3JieKTpOHHOH MHKpo- 
CKonnn, hto no3BOjiHeT npoBO^HTb ^eiajibHoe H3yneHHe opraHH3auHH othx xch- 
BOTHblX B UejlHX 060 CH 0 BaHHfl HX nOJIOXCeHHH B CHCTCMe. 

He MOrjIH OCTaTbCfl B CTOpOHe OT npHMCHCHHH OJieKTpOHHOH MHKpOCKOnHH H 
3HTOMOJIOTH, XOTH B nOCJie^Hee BpeMH HHTeHCHBHOCTb HCCJieZlOBaHHM pa3JIHHHbIX 
rpynn HaceKOMbix b otjihhhc ot Gojiee paHHero nepno^a ocbochha ototo MeTO^a 
HeCKOJIbKO CHH3HJiaCb. 

Tax, HCKjiK)4HTejibH0 Hcnojib30BaHHe CKaHMpyiomero 3M nun H3yneHHH yjib- 
TpaCTpyKTypbl 3K30X0pH0Ha HHU H JIHHHHOK 1-rO B03paCTa £ByKpbIJIbIX HaceKOMbix 
BnepBbie no3BOjiHjio C. IO. Ky3HeuoBy noKa3aTb BHAOcneuncjDHHHOCTb mop(J)ojio- 
raHecKHx npH3HaKOB 3K30xopnoHa Ha npHMepe ceM. Syrphidae, yTOHHHTb CHCTeMy 
h npoHCHHTb (f)HjioreHeTHHecKne B3aHMOOTHOineHHH b npeziejiax Ha^ceM. Syr- 
phoiodea. 3th nccjie^OBaHHfl BnepBbie £OKa3ajiH MOHO(j)HJieTHHHOCTb h caMOCTOH- 
TejIbHOCTb 0£HHX Ha#pO£OBbIX TaKCOHOB B 3TOH rpynne £ByKpbIJIbIX H HCKyCCTBCH- 
HOCTb H n0JIH(J)HJieTH4H0CTb tfpyTHX. 

B repneTOjiorHH 3JieKTpoHHaa MHKpOCKOnHH, b nacTHOCTH SEM, o6yc;iOBHjia 
Kap^HHajIbHO HOBblH YIORXOR H B03M0XCH0CTH B H3yHeHHH nOKpOBOB H KOXCHOH pe- 
uenuHH 3eMHOBOziHbix n npecMbiKaiomHXCH, a nnK 3thx nccjieziOBaHHH KaK pa3 
coBnaji c HanajiOM npHMeHeHHH CKaHHpyiomeH 3JieKTpoHHon MHKpocKonnn, b na- 
cthocth b 3oojiornHecKOM MHCTHTyTe, cpa3y xce OTKpbiBmen HOBbie ropn30HTbi 
b 3tom odjiacTH. TaK, BnepBbie H. B. AHaHbeBOH c coTpyztHHKaMH Ghjih Hccjie^o- 
BaHbi ocoGeHHOCTH MMKpoCTpyKTypbi nOKpOBOB nemyHHaTbix penTHJiHH, co3/iaHa 
HOBan oGjiacTb 3HaHHH, KOTopan aHajiH3HpyeT h HHTepnperapyeT ztaHHbie 3M 
b 3KOjiornHecKOM h 3BOJHOUMOHHOM acneKTax. Erne 0£Ha o6;iacTb HCCJie^OBa- 
HHH, KOTOpaH CTpeMMTeJIbHO pa3BHBaeTCH HCKJIIOHHTeJIbHO C npHMeHeHMeM MeTO- 
jxob SEM, — 3to KOxcHbie peuenTopbi HemynnaTbix penTHJiHH b hx CTpyKTypHOM h 
(J)yHKUHOHajibHOM pa3HOo6pa3HH. Ha ocHOBe jiaHHbix CKaHHpyiomeH 3JieKTpoH- 
hom MHKpocKonnn nepecMOTpeHbi npe^CTaBjieHHH 06 ochobhmx THnax peuenTO- 
poB h hx TonorpacJ)HH b noKpoBax HemynnaTbix, ocoGchho b 30Hax ceHcopHbix no- 
jieii, hto BHecjio cepbe3Hbin BKjiaji b TpaKTOBKy c|)HJioreHeTHHecKHX B3aHMOorao- 
uieHHH ocHOBHbix rpynn othx >KHBOTHbix. 

HecMOTpn Ha 3HaHHTejibHbie ycnexn, ^ocrarHyrae b HccjiejiOBaHHH paaa bhaob 
XCHBOTHbIX H HX CTpyKTyp MeTO^aMH 3M, B TOM HHCJie — B 300JI0THHeCK0M HHCTH- 
TyTe PAH, ocHOBHaa npoGjieMa coBpeMeHHOH 3jieKTpOHHO-MHKpocKonHHecKOH 
MOp(J)OJIOrHH OCTaeTCH npeXCHeil — 3TO HHBeHTapH3aiJHH HOBbIX AaHHbIX H Bbl- 
paGoTKa no^xoziOB hx cpaBHHTejibHO-Mop(J)OJiorH4ecKoro, (jjyHKUHOHajibHoro h 
3BOJiiouHOHHoro aHajiH3a. B p 9ijiQ cjiynaeB TOJibKO ojieKTpoHHan MHKpocKonnn 
CnOCOGCTByeT BbIHCHeHHIO CyiUHOCTH 3BOJIIOUHOHHbIX B3aHMOOTHOmeHHH BHyTpH 
pa3Hbix rpynn xchbothmx h TeM caMbiM moxcct noMOHb CHCTeMaTHKaM, ncnojib3yio- 
iuhm pa3HOo6pa3Hbie npH3HaKH, BKjnonaH MOJieKyjiHpHO-reHeTHHecKne. 

B OTJIHHHe OT CHCTeMaTHKOB-nOnyjIHUHOHHCTOB, paGOTaiOmHX C BblGopKaMH 
OpraHH3MOB, H 3KCnepHMeHTaJIbHbIX MOp(J)OJIOrOB, HCnOJIb3yiOmHX B OCHOBHOM 
CTaH^apTHbie MOziejibHbie oG'beKTbi, 30o;ior-Mop(J)OJior paGoTaeT npenMymecTBeH- 
ho Ha opraHH3MeHHOM ypoBHe orpaHHneHHoro nncjia npe^cTaBHTejien Tex hjih 
hhhx rpynn, nooTOMy ero ocHOBHan 3a^ana — npexc^e Bcero ^aTb no^poGHoe koh- 
uenTyajibHoe onncaHne Mop(J)OjiornHecKOH CTpyKTypbi h oueHHTb ee pojib b xch 3- 
He^enTejibHOCTH opraHH3Ma h obojiiouhh rpynnbi. 3 to, b cboio onepe^b, KpaiiHe 
BaXCHO KaK £JIH KJiaCCHHeCKOH CHCTeMaTHKH, TaK H £JIfl pa3JIHHHbIX 3KcnepHMeH- 
TajibHbix OTcunnjiHH. 


545 



3oojioniHecKHM hhcthtyt PAH ABJiaeTCH KpynHeHiiiHM HayHHbiM uempoM 
Pocchh, a TaKxe 6a30H jy ih H3yneHHH xchbothmx opraHH3MOB MerajiaMH 3JieK- 
TpOHHOM MHKpOCKOnHH nO o6o6meHHIO 3THX AaHHbIX B CHCTeMaTHKe H (J)HJIOre- 
HHH. npH AOCTaTOHHO IHHpOKOM OXBaTe TCM H 06l>eKT0M, KOHCHHO, Hd Heo6xO£H- 

mocth pacnpocTpaHHTb noAo6Hbie HCCJiejiOBaHHfl peniHTejibHO Ha Bee rpynnbi xch- 
BOTHbix, oco6eHHO TaKwe, KOTopbie o6jia£aiOT KpynHbiMH pa3MepaMH h xopouio 
H3yneHHOH aHaTOMHen h MopcjiojiorHeH. OneHb nado, ojmaKO, 6e3 3JieiapoH- 
HO-MHKpOCKOnHHeCKHX HCCJie£OBaHHH He 060HTHCb. 

Tpy^HOCTH, nepexcHBaeMbie Hbme HaiiiHM o6mecTBOM h (JiyHjiaMeHTajibHOH 
HayKOH, b nacTHOCTH, He MorjiH He OTpa3HTbcn Ha HHcraTyrcKHx npo6jieMax. Xo- 
Tenocb 6bi AyMaTb, hto HeMajibie cjioxchocth b TexHHHecKOH 3KcmiyaTauHH h no£- 
^epxcaHHH npH6opoB b pa6oTOcnoco6HOM coctohhhh, 6yjxyr paHO hjih no3£HO 
npeo^ojieHbi, a kojuickthb 3oojiorHHecKoro HHCTHTyTa Han^d b ce6e CHJibi ycnem- 
ho npoAOJixcaTb npoBOAHMbie nccjiejiOBaHHfl. 

nepeneKTHBbI 3JieKTp0HH0H MHKpOCKOnHH B 300JI0rHH ^aJieKO He HCHepnaHbl. 
npe/iCTaBJieHHH o KJiaccHnecKOH Mopc})OJiorHH h cpaBHHTejibHOH aHaTOMHH 6yjxyr 
nocTeneHHO h HeH36excHO nepecMaTpHBaTbca Ha ocHOBe jiaHHbix 3JieiapoHHOH 
MHKpocKonHH Bee 6ojibuiero HHCJia bhjiob, hto npHBe^eT k cymecTBeHHOH KoppeK- 
THpOBKe CHCTeMbI XCHBOTHOTO MHpa. TOHHO TaiOKe MHOTHe pa3£ejlbl 3KCnepHMeH- 
TajibHOH 300J10THH 6yayT AonojiHeHbi jiaHHbiMH 3M. 3a 3JieiapoHHOH mhkpocko- 
nneH — 6yaymee, a snoxa «ceepxMUKpocKonuu» tojibko HannHaeTcn. Odadcn 
TOJibKO noxcejiaTb, htoOm 3oojiorHHecKHH HHCTHTyT PAH Bceraa odaBajicn b hhc- 
Jie nepBbix. 

Abtop 6jiaroaapHT coTpyziHHKOB 3oojiorHHecKoro HHCTHTyTa PAH JL H. Amo- 
coBy, H. B. AHaHbeBy, B. H. ToHTapb, H. M. flpoObimeBy, B. n. HBaHOBa, 
E. E. KopHaKOBy, C. K). Ky3HeuoBa, 3. E. KyjiaKOBCKoro, C. A. JleoHOBHHa, 
M. H. MajibimeBy, K). B. MaMKaeBa, C. T. Mqjxbqjxqbb, H. M. no£BH3Hyio, 
K). H. CHpeHKO, A. B. CMHpHOBa, C. A. OnjiHMOHOBy, H. A. OHJinnnoBy, 
A. O. OpojiOBa 3a Jiio6e3HO npe£OdaBJieHHbie MaTepnajibi no 3JieKTpoHHOH MHK¬ 
pocKonHH H3ynaeMbix hmh oObcktob. MHorae ojieKTpoHHO-MHKpocKonHHecKHe 
HCCJieziOBaHHH, HBJiHHCb 3aTpaTHbiMH, npoBO^TCH npH (J)HHaHCOBOM nozmepxcKe 
POOH. B nacTHOCTH, HCCJieAOBaHHH napa3HTHHecKHx aKapH(J)opMHbix h napa3H- 
TH(J)opMHbix KJiemeft, ocymecTBJineMbie aBTopoM c coTpyjiHHKaMH, a TaKxce bo 
mhotom h HanwcaHHe HacTonmen nyOjiHKauHH OKa3ajiocb B03M0>KHbiM npn noji- 
jxq pxcKe POOH no npoeiay No 03-04-49081. 
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THIRTY YEARS OF THE ELECTRON MICROSCOPE INVESTIGATIONS 
IN ZOOLOGY AND PARASITOLOGY IN THE ZOOLOGICAL INSTITUTE 
OF THE RUSSIAN ACADEMY OF SCIENCES 

A. B. Shatrov 
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SUMMARY 

The history of the electron microscope investigations in zoology and parasitology in the 
Zoological Institute of the Russian Academy of Sciences and progress in scanning and 
transmission electron microscope investigations in this field of biology to the moment are 
briefly accounted. 
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